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Yes Reservoirs Leak? Let’s Consider 140 Years of History

2003 LARRY CATHLES  Cornell University published article in
Geotimes:  “Raining Hydrocarbons in the Gulf”

JEAN WEHLAN   99 % of Hydrocarbons Generated in  Subsurface 
Are Expulsed and are not Trapped in Reservoirs

1981 JOHN HUNT at the AAPG San Francisco Annual Meeting
70% of Known Reserves Related to Seeps

1859 Edwin L. Drake drilled  first oil well on macroseep

1959 Centennial issue Oil & Gas Journal confirms drilling on 
seeps  has found more oil than any other method

1972-1983 Gulf Research & Development Company
conducted  an extensive surface and marine geochemical 
exploration program that established the compositional 
relationships of surface seepage to their associated 
reservoirs



How can reservoir leaks be found?
Measure mobile reservoir gases:

methane, ethane, propane and butane



Mud Logging                        Soil Gases                   Reservoir Gases





What are the conduits for vertical migration ?

Macroseeps - Microseeps
Bedding planes/major faults minor faults/fractures/joints



Macro Micro



1976 First Soil Gas Discovery in Powder River Basin
Hartzog Draw 2nd Biggest Field in a Mature Basin



1979 Macro Seeps Found Directly over Green Canyon Oil Field



1987 Soil Gas Survey Discovers 35 MMB Kansas Stateline Field



MAGNITUDE RELATED TO PRESSURE
AND PERMEABILITY













85% OF HYDROCARBONS GENERATED ARE NOT TRAPPED 
THEY ARE EXPLUSED,  AND THIS IS WHAT WE MEASURE







1984                                Reproducibility             1985



How Long does it take for migrating gases  to 
reach the surface ? 

2 to 15 days from 1000 feet in depth













1980 Gulf Oil Continuous Monitoring Systems Established in Mount
Belvieu, Texas for Monitoring Underground Gas Storage Wells







1979 Gulf Oil - CalTech Designed, Built and Operated 
Continuous Monitoring Systems for Earthquake Detection







1981-82 Arrowhead Hot Springs Continuous Monitoring
Conducted by Gulf Oil - CalTech Illustrating Natural Variations 

in Gas Flux over Time



What is the range and distribution
of CO2 and methane Concentrations 
typically present in near surface soils 
prior to  sequestration?

Source
Guadalajara Mexico 
Cookstove Propane

CO2 10%
methane 10%



What is the range and distribution
of CO2 and methane Concentrations 
typically present in near surface soils 
prior to  sequestration?

New Mexico Gasoline Station
CO2     17%

methane  1.4%



What is the range and distribution of CO2 and methane Concentrations typically 
present in near surface soils prior to  sequestration?
Austin, Texas Tanks Farms Groundwater Plume Impacting Public Park                   
CO2     14%                 methane  10%



What is the range and distribution
of CO2 and methane Concentrations 
typically present in near surface soils 
prior to  sequestration?

Tampico Mexico Refinery
CO2     20%

methane  20%



Guadalajara Mexico Railroad Diesel   CO2 15 – 20%



2001   Playa Vista California Natural Gas Seepage Defined by Soil Gas Survey 



2001   Playa Vista California Methane Gas in 60 foot deep Monitor Wells



2001   Playa Vista California             Soil Gas/Groundwater Correlations 



Playa Vista CA Natural Gas Seepage   CO2 15 – 20%





What is the distribution of soil gas anomalies ?
2001 Playa Vista, California Soil Gas Surveys

100 foot centers                                                10 to 50 foot infill                     



Experience Has Shown That Soil Gas extraction can be obtained by pounding 
a 4 foot hole in the ground, inserting a probe into the hole  that is connected  to 
a clean evacuated bottle and drawing gas into the bottle under vacuum.  The 
gas can be measured in the field or brought into the lab for measurement




